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PROBLEM TO BE SOLVED: To solve problems such 
as difficulties in either adding more space for allowing 
the rotation of a camera unit mounted on a portable 
terminal or others, or downsizing it, a complicated 
connecting structure to ensure the electric 
connections, and the insufficient mechanical intensity 
in the rotation mechanism. 

SOLUTION: This apparatus, having a plurality of 
optical axes different from each other, is provided 
with an optic imaging system consisting of the 
independent optical paths for those optical axes, and 
an imaging device for converting a plurality of optic 
images projected on a imaging area through each 
independent optical path, into electrical signals, and 




thereby becoming compact and rugged. 
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* NOTICES * 

iTPO and XNPIT are not responsible for any 
damages caused by t:he use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image pick-up equipment equipped with the image pick-up optical system which has two 
or more mutually different opticals axis, and consists of respectively independent optical paths for 
this every optical axis, and the image sensor which changes into an electrical signal two or more 
optical images which carried out image formation on the effective pixel area side from said 
respectively independent optical path from this image pick-up optical system. 
[Claim 2] Image pick-up equipment according to claim 1 characterized by including the 1st image 
pick-up optical system which carries out image formation of the image of the photographic subject 
which exists in the direction of a normal to the effective pixel area side of an image sensor, and the 
2nd image pick-up optical system which carries out image formation of the image of the 
photographic subject which exists in parallel to said effective pixel area side of said image sensor. 
[Claim 3] Image pick-up equipment according to claim 1 or 2 with which the image formation 
corresponding to each optical path is made to the field to which the effective pixel area sides of an 
image sensor differ. 

[Claim 4] Image pick-up equipment according to claim 1 to 3 which has a protection-from-light 

means between optical paths. 

[Claim 5] Each image field started from the image formation corresponding to each optical path 
made to the field to which the effective pixel area side of an image sensor differs from the effective 
pixel area side of this image sensor is a rectangle. Image pick-up equipment according to claim 1 to 
4 with which the direction of a long side of said image field is characterized by distributing said two 
or more image fields in said effective pixel area side in the direction of a long side of said effective 
pixel area side respectively corresponding to the direction of a shorter side of said image field, and 
the direction of a shorter side of said effective pixel area side. 

[Claim 6] Image pick-up equipment according to claim 1 to 5 characterized by including a reflective 
means in an optical path. 

[Claim 7] Image pick-up equipment according to claim 1 to 6 characterized by really fabricating two 
or more lenses contained in two or more image pick-up optical system. 

[Claim 8] The information communication device carrying image pick-up equipment according to 
claim 1 to 7. 



[Translation done.] 
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* NOTICES * 

JFO and INPIT are not, responsible for any 
cLamages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the small image pick-up equipment used combining 
portable information devices, such as a cellular phone, in more detail with respect to image pick-up 
equipment. 
[0002] 

[Description of the Prior Art] Drawing 1 5 is drawing which was shown in JP,8-223492,A and in 
which showing conventional image pick-up equipment, and the camera unit to which in 6 a body and 
14 possess a liquid crystal display monitor display, and, as for 15, a sensor chip and 13 possess an 
image pick-up means, and 20 are the lenses of photography optical system in drawing. 
[0003] In such conventional image pick-up equipment, while a user looks at the liquid crystal display 
monitor display 14 fixed to the body 13 by considering as the structure which the camera unit 15 
rotates centering on a revolving shaft, it is possible to photo the both directions of front back. 
[0004] 

[Problem(s) to be Solved by the Invention] Since conventional image pick-up equipment was 
constituted as mentioned above, it had to prepare the structural space for rotating the camera unit 15 
around the camera unit 15, and had the fault that it was difficult to constitute small. 
[0005] Moreover, the camera unit 15 and the body 13 are supported with the revolving shaft, 
electrical installation between the camera unit 15 and a body 13 had to be performed in the 
revolving-shaft part, and there was a fault said that the structure for obtaining electrical installation 
becomes complicated. 

[0006] Moreover, since the camera imit 15 and the body 13 were supported with the revolving shaft, 
there was a trouble that the mechanical reinforcement in a rolling-mechanism part tended to be 
insufficient. 

[0007] Made in order that this invention might solve the above troubles, the 1st purpose is obtaining 
the image pick-up equipment which can be built in a portable information device by miniaturizing 
image pick-up equipment. 

[0008] Moreover, the 2nd purpose is obtaining cheap image pick-up equipment while it simplifies 
structure and improves productivity. 

[0009] Furthermore, it aims at obtaining the image pick-up equipment suitable for a portable 

information device by considering as a strong configuration mechanically. 

[0010] 

[Means for Solving the Problem] In the image pick-up equipment conceming this invention, it has 
two or more mutually different opticals axis, and has the image pick-up optical system which 
consists of respectively independent optical paths for this every optical axis, and the image sensor 
which changes into an electrical signal two or more optical images which carried out image 
formation on the effective pixel area side from said respectively independent optical path from this 
image pick-up optical system. 

[001 1] Moreover, it is characterized by including the 1st image pick-up optical system which carries 
out image formation of the image of the photographic subject which exists in the direction of a 
normal to the effective pixel area side of an image sensor, and the 2nd image pick-up optical system 
which carries out image formation of the image of the photographic subject which exists in parallel 
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to said effective pixel area side of said image sensor. 

[0012] Moreover, the image formation corresponding to each optical path is made to the field to 

which the effective pixel area sides of an image sensor differ. 

[0013] Moreover, it has a protection-from-light means between optical paths. 

[0014] Moreover, each image field started from the image formation corresponding to each optical 

path made to the field to which the effective pixel area side of an image sensor differs from the 

effective pixel area side of this image sensor is a rectangle. The direction of a long side of said image 

field is characterized by distributing said two or more image fields in said effective pixel area side in 

the direction of a long side of said effective pixel area side respectively corresponding to the 

direction of a shorter side of said image field, and the direction of a shorter side of said effective 

pixel area side. 

[0015] Moreover, it is characterized by including a reflective means in an optical path. 

[0016] Moreover, it is characterized by really fabricating two or more lenses contained in two or 

more image pick-up optical system. 

[0017] Moreover, the image pick-up equipment of a publication was carried in **** at the 

information communication device. 

[0018] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 of operation is drawing having shown the 
configuration of the image pick-up equipment by the gestalt 1 of operation. The 1st lens system by 
which 1 is contained in the 1 st image pick-up optical system in drawing 1 , the 2nd lens system by 
which 2 is contained in the 2nd image pick-up optical system, The mirror as a reflective means by 
which 3 is contained in the 2nd image pick-up optical system, and 4 An electrode holder. As for 
circumference passive circuit elements, such as resistsmce and a capacitor, and 9, the sensor chip 
from which 5 becomes effective pixel area and 6 becomes an image sensor, IC chip which has a 
processing means by which 7 performs video-signal processing, and 8 are [ a substrate and 10 ] 
infrared cut filters. The actuation is explained in the image pick-up equipment constituted as 
mentioned above, 

[0019] The appearance outline of the image pick-up equipment by the gestalt 1 of operation is 
shown, and AA cross section (cross section which faces to a substrate 9 from a top face) of an 
appearance schematic diagram shows the interior to drawing 1 collectively ( drawing 4 , and 5, 7, 12 
and 13 are similarly shown during explanation of still the following). 

[0020] A sensor chip 6 is an image sensor which changes the light figure of the photographic subject 
which carried out image formation according to each above-mentioned image pick-up optical system 
as an electrical signal, and has the effective pixel area 5 which performs photo electric conversion in 
the upper part. Only the light irradiated in the effective pixel area 5 is changed as an electrical signal. 
The electrical signal outputted from the sensor chip 6 is inputted into the IC chip 7 which performs 
video-signal processing, and is outputted as a video signal. 8 is the circumference components of 
said sensor chip 6 and IC chip 7. The sensor chip 6 is formed on the substrate 9, and the IC chip 7 is 
formed in the background. 

[0021] The 1st lens system 1 forms the 1st optical system, and carries out image formation of the 
photographic subject which exists in the direction of a normal to the light-receiving side of a sensor 
chip 6 on the effective pixel area 5. The 2nd lens system 2 and mirror 3 form the 2nd optical system, 
and carry out image formation of the photographic subject which exists in parallel to the light- 
receiving side of a sensor chip 6 on the effective pixel area 5. 

[0022] Namely, the optical axis of the 1st lens system 1 and the optical axis of the 2nd lens system 2 
are arranged in the direction which intersects perpendicularly mutually (although two opticals axis 
are explained here, it is not necessarily restricted only to two opticals axis, has two or more mutually 
different opticals axis, and consists of respectively independent optical paths for every optical axis of 
this). 

[0023] The light figure which carried out incidence from the 2nd lens system 2 is reflected in up to 
the 5th page of effective pixel area by the mirror 3 at a right angle or a predetermined include angle. 
By not passing wavelength of the infrared region of the light by which incidence is carried out, an 
infrared cut filter 10 is an amendment filter for making it the spectral sensitivity characteristic of a 
sensor chip 6 become close to human being's relative luminous efficiency. 
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[0024] The effective pixel area 5 is constituted by a part of sensor chip 6, and as shown in drawin g 
1 , it is usually formed in the upper part of a chip. Drawing which looked at the 1 st and 2nd lens 
systems 1 and 2 and effective pixel area of the image pick-up equipment shown in drawing 1 from 
the normal to the light-receiving side of the sensor chip 6 to drawing 2 is shown. In drawing 2 , 5 
shows the effective pixel area 5 and photo electric conversion of the light irradiated in this area is 
carried out. 

[0025] 5a is the image formation circle in which image formation was carried out on the effective 
pixel area 1 by the 1st optical system including the 1st lens system 1, and 5c is the image formation 
circle in which image formation was carried out on the effective pixel area 1 by the 2nd optical 
system containing the 2nd lens system 2 and mirror 3. Drawing which expanded these image 
formation circles is shown in drawin g 3 (more here than an optical path respectively independent of 
two image pick-up optical system (the 1st lens system 1 and the 2nd lens system 2 are included), 
image formation is carried out on the 5th page of effective pixel area). 

[0026] In addition, 5b is an image field (logging field) started corresponding to image formation 
circle 5a in the effective pixel area 5, and 5d is an image field (logging field) started corresponding 
to image formation circle 5c in the effective pixel area 5. 

[0027] In drawing 3 , 5a and 5c are image formation circles, as mentioned above, photo electric 
conversion of the light figure of the image formation circle which is contained in the effective pixel 
area 5 is carried out, and it can be taken out as an electrical signal. When displaying the picturized 
photographic subject as an image or recording it, an image is used as an image which started from 
image formation circle 5a by which image formation was carried out, and picturized the part of field 
5b according to the 1st optical system (here the 1st lens system 1) that what is necessary is just 
usually a rectangle (an aspect ratio in every direction is 3:4 in the case of TV etc.). 
[0028] It can use as an image which picturized the part of 5d of logging fields about image formation 
circle 5c by which image formation was carried out according to the 2nd optical system (here the 
2nd lens system 2 and mirror 3) similarly. In drawing 3 , a part of image formation circle 5a and 
image formation circle 5c overlap (the optical image of the part equivalent to the above-mentioned 
logging fields 5b and 5d is changed into an electrical signal). 

[0029] However, since it is the logging fields 5b and 5d which are actually used for the display of an 
image, if it is the image pick-up optical system which frilly dims except an image formation circle 
and carries out image formation of the photographic subject, when seeing an image, the lap of a 
mutual image will not affect the image which it does not appear but is seen as an image pick-up 
image. By preparing image area so that the image which piles up and uses some image formation 
circles as mentioned above may not lap, it can start to the effective pixel area 5, and a Fields [ 5b and 
5d ] large field can be taken. 

[0030] Moreover, to the above-mentioned effective pixel area 5, two optical image formation can be 
performed on an area side, and two images which carried out mutually-independent by one sensor 
chip 6 can be obtained by obtaining two images to coincidence. 

[003 1] Furthermore, as shown in drawing 3 again, in order to use the effective pixel area 5 as an 
image which picturized its whole, it is carrying out the rectangle which usually has a longitudinal 
direction (the direction of a long side), and the direction of a short hand (the direction of a shorter 
side). 

[0032] The effective pixel area 5 also serves as a rectangle to it, and an image is clipped from the 
image which carried out image formation on the effective pixel area 5 (logging). The image used as 
an image by clipping and using an image so that the straight side side of the image may become the 
short hand side of the effective pixel area 5 as shown in drawing 3 , and the short hand side of an 
image may become the straight side side of the effective pixel area 5 An image can be clipped still 
more greatly and the effective pixel area 5 can be used effectively. 

[0033] Namely, [0034] by which it starts in the direction of a long side of the field of the effective 
pixel area 5, and starts in the field fields [ 5b and 5d ] direction of a shorter side, and the direction of 
a shorter side of the field of the effective pixel area 5, the image fields [ 5b and 5d ] direction of a 
long side corresponds, respectively, and said two or more image fields are distributed in said 
effective pixel area side Aiiother example of a configuration of the image pick-up equipment shown 
in drawing 1 is shown in drawing 4 . A configuration which is different from drawing 1 in drawing 4 
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consists of the 2nd lens system 2 and triangular prism 1 1 at drawing 4 , although the 2nd optical 
system was constituted from drawing 1 by the 2nd lens system 2 and reflective means 3. In the 2nd 
optical system constituted as mentioned above, the light figure through the 2nd lens system 2 reflects 
the image in a sensor chip 6 with the triangular prism 11 at a perpendicular or this perpendicular. 
The same effectiveness as the configuration shown in drawing 1 can be acquired by constituting as 
mentioned above. 

[0035] Drawing 5 has newly prepared protection-from-light means 4a in the configuration of the 
image pick-up equipment shown in drawin g 1 . Protection-from-light means 4a shades the optical 
path to which image formation of the image of the photographic subject by the 1st lens system 1 is 
carried out, and the optical path to which image formation of the image of the photographic subject 
by the 2nd lens system 2 and reflective means 3 is carried out just before the effective pixel area 5 on 
the front face of a sensor chip 6. 

[0036] Drawing 6 is drawing having shown the optical image shaded by the protection-from-light 
means. The part with which image formation circle 5a and image formation circle 5c are completely 
divided into by gobo 4a, and a mutual image laps does not exist. 

[0037] Even when the fall of the amount of ambient light of an optical image uses by this the lens 
system which is not perfect, it is lost that image formation circle 5a and image formation circle 5c 
interfere each other. The configuration of the image pick-up equipment shown in drawing 7 is a 
configuration of the image pick-up equipment which prepared protection-from-light means 4a 
similarly in the configuration of the image pick-up equipment shown in drawing 4 , and the 
effectiveness is the same as that of the image pick-up equipment shown in drawin g 5 . 
[0038] drawing 8 is drawing having shown the configuration when attaching in a cellular phone 
drawing 1 , drawing 4 , drawing 5 , and the image pick-up equipment shown in drawing 7 (although 
drawin g 1 is explained as an example here - drawing 4 , drawin g 5 , and drawin gJZ - any 
configuration of image pick-up equipment is the same) as an example of an information 
communication terminal. 

[0039] In drawing, the 1st optical safeguard by which a cellular phone and 13 were prepared in the 
display means, and 14 was prepared for 12 on the optical path of the 1st optical system 1, and 15 are 
the 2nd optical safeguard prepared on the optical path of the 2nd optical system 2. 
[0040] The front view and side elevation of an intemal configuration of a cellular phone 12 which 
were shown in drawing 8 are shown in drawin g 9 . The connector which connects a substrate 9 and 
the electrical circuit of a cellular phone 12 in the image pick-up equipment which showed 16 to 
drawing 1 in drawing 9 , and 17 are electric substrates with which the circuit of a cellular phone is 
mounted, 4 is the holder of the image pick-up equipment shown in drawing 1 , and is arranged on the 
electric substrate 17. A connector 16 does not ask especially the class here, although constituted by 
the flexible connector etc. 

[0041] When image pick-up equipment has been arranged on an electric substrate as mentioned 
above, the 1st lens system 1 picturizes a photographic subject through the 1st optical safeguard 14 
shown in drawing 8 , and the 2nd lens system 2 picturizes a photographic subject through the 2nd 
optical safeguard 15 shown in drawing 8 . The picturized image is projected to the display means 13. 

[0042] In the cellular phone 12 constituted as mentioned above, the 1st optical system including the 
1st lens system 1 can be used when a user 18 picturizes himself, as shown in drawing 10 , and the 
2nd optical system containing the 2nd lens system 2 and mirror 3 can picturize the photographic 
subject 19 of a user's 18 direction of a transverse plane, as shown in drawing 1 1 . Thus, by using, a 
user can check the always picturized photographic subject with the display means 13, and it becomes 
possible to perform a suitable image pick-up. 

[0043] Moreover, since the display means 13 used for the cellular phone uses the liquid crystal 
display of a reflective mold in many cases for low-power-izing and it can secure always sufficient 
illuminance for a display front face by using as mentioned above, it has the composition that the 
effectiveness that visibility becomes high is also expectable. 

[0044] The configuration of the image pick-up equipment shown in drawing 1 is an example, and 
can also adopt the configuration shown in drawing 12 fiirther again. In drawing 12 , under a substrate 
9, the effective pixel area 5 is turned to the bottom, and the sensor chip 6 is mounted (flip chip 
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mounting). Therefore, the part which hits the optical path to the effective pixel area 5 turns off and 
lacks the substrate 9. Thus, the height of the whole equipment can be made low by constituting. 
[0045] If the location of an infrared cut filter 10 is on the normal of the optical axis of optical system 
as shown in drawing 13 , it is good anywhere, and it may be attached further again in the form pasted 
up on a substrate 9. 

[0046] BB cross section of the plan of other examples of a configuration and this plan is shown in 
drawing 14 further again. 4 shown in drawing 14 is a maintenance means for holding each optic, and 
is a holder which prevents the outdoor daylight to a sensor chip 6. A holder 4 is formed with plastics, 
ABS plastics, etc., such as PMMA (acrylic) and a polycarbonate, and forms as one the 1st lens 1 
which constitutes the 1 st optical system in a holder 4, and the 2nd lens system 2 which constitutes 
the 2nd optical system. 

[0047] Since the 1st lens system 1 and 2nd lens system 2 must be transparent, holder 4 the very thing 
is formed with the transparence quality of the material, but since any light other than the optical 
image by which image formation is carried out on the sensor chip 6 is unnecessary, parts other than a 
lens system are applied black by paint for protection from light, or are created in protection-from- 
light material except a lens system. 

[0048] In drawing 14 , 12 is a support means which carries out support immobilization of the prism 
1 1 as a reflective means 3 to constitute a part of 2nd optical system, or a reflective means. It is the 
space for having two triangle-like aerofoils, as shown in the drawing 14 plan, and extracting said 
metal mold from a holder in the meantime in order to prepare the space for extracting the metal mold 
which forms the curved surface facing the interior side of holder 4 of the 2nd lens system 2, in case 
said support means 12 creates a holder 4. Thus, two or more lenses are really fabricated. 
[0049] To said support means 12, the mirror and the triangular prism 1 1 which are the reflective 
means 3 of the 2nd optical system are pasted up, and it fixes. By constituting as mentioned above, 
the time and effort which attaches the lens system of an exception object to a holder 4, respectively 
is not required, but it becomes possible to offer image pick-up equipment excellent in mass- 
production nature. 
[0050] 

[Effect of the Invention] As explained above, according to this invention, effectiveness which is 
described below is done so. In the image pick-up equipment concerning this invention, since it has 
the image pick-up optical system which has two or more mutually different opticals axis, and 
consists of respectively independent optical paths for this every optical axis, and the image sensor 
which changes into an electrical signal two or more optical images which carried out image 
formation on the image pick-up area side from said respectively independent optical path from this 
image pick-up optical system, equipment can be made small and two or more photographic subjects 
can be picturized with one image sensor. 

[0051] Moreover, since it is characterized by including the 1st image pick-up optical system which 
carries out image formation of the image of the photographic subject which exists in the direction of 
a normal to the area side of an image sensor, and the 2nd image pick-up optical system which carries 
out image formation of the image of the photographic subject which exists in parallel to the area side 
of said image sensor since the photographic subject with which the directions of 90 degree differ can 
be boiled easily, and can be photoed and a rolling mechanism is not needed for the change of bearing 
of the exposure axis, without changing the sense of a body, structure easy [ structure ] and strong is 
realizable. 

[0052] Moreover, since the image formation corresponding to each optical path is made to the field 
to which the area sides of an image sensor differ, two or more photographic subject images can be 
performed, satisfying the miniaturization of equipment. 

[0053] Moreover, since it has a protection-from-light means between optical paths, interference is 
not produced between the image formation by two or more image pick-up optical system, 
[0054] Moreover, each image field started from the image formation corresponding to each optical 
path made to the field to which the area side of an image sensor differs from the area side of this 
image sensor is a rectangle. In the direction of a long side of said area side, since the direction of a 
long side of said image field is characterized by distributing said two or more image fields in said 
area side corresponding to the direction of a shorter side of said image field, and the direction of a 
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shorter side of said area side, respectively Since the area side of an image sensor is effectively 
utilizable, the miniaturization of equipment can be attained. 

[0055] Moreover, since it is characterized by including a reflective means in an optical path, two or 
more image pick-up optical system can be made [ compact ] small. 

[0056] Moreover, since it is characterized by really fabricating two or more lenses contained in two 
or more image pick-up optical system, reservation of the arrangement precision between each optical 
element is easy, and can obtain the equipment which is excellent in the mass-production nature 
which saved time and effort, such as assembly. 

[0057] Moreover, since the image pick-up equipment of a publication was carried in **** at the 
information communication device, the whole information communication device can be constituted 
small. 



[Translation done.] 
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* NOTICES * 

JPO and ZNPIT are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the image pick-up equipment by 
the gestalt 1 of operation. 

[Drawing 2] It is the explanatory view having shown more roughly than the direction of a top face of 
drawing 1 the relation of the optical system and the image formation side by the gestalt 1 of 
operation. 

[Drawing 3] It is the explanatory view in which starting with an image formation circle and showing 
relation with a field. 

[Drawin g 4] It is the explanatory view showing the configuration of other image pick-up 
equipments. 

[Drawing 5] It is an explanatory view for explaining the protection-from-light means established 
between optical paths. 

[Drawing 6] It is an explanatory view for explaining the relation between the protection-from-light 
means established between optical paths, and an image formation circle. 

[Drawing 7] It is an explanatory view for explaining the relation between the protection-from-light 
means established between optical paths, and an image formation circle. 
[Drawing 8] It is drawing which contained image pick-up equipment in the cellular phone. 
[Drawing 9] It is drawing which has arranged image pick-up equipment on the electric substrate of a 
cellular phone. 

[Drawing 10] It is drawing in which the user showed the condition of picturizing oneself. 
[Drawing 11] It is drawing in which the user showed the condition of picturizing the photographic 
subject of a confrontation. 

[Drawing 12] It is drawing showing the configuration of other image pick-up equipments. 
[Drawing 13] It is drawing showing the configuration of other image pick-up equipments. 
[Drawing 14] It is an explanatory view for explaining a maintenance means. 
[Drawing 15] It is drawing showing conventional image pick-up equipment. 
[Description of Notations] 

1 The 1 St lens system, 2 The 2nd lens system, 3 A mirror, 4 A holder, 4a protection-from-light 
means, 5 Effective pixel area, 6 A sensor chip, 1 1 Triangular prism, 12 A cellular phone, 13 Display 
means. 

[Translation done.] 
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JPO and INPIT are not responsible for any 
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DRAWINGS 



[Drawing 1] 

A — AWf|B 




[Drawing 2] 




5a 
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